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policy when acting as an International Preliminary Examining Authority is 
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not been searched. This is the case irrespective of whether or not the 
claims are amended following receipt of the search report or during any 
Chapter II procedure. If the application proceeds into the regional phase 
before the EPO, the applicant is reminded that a search may be carried 
out during examination before the EPO (see EPO Guideline C-VI, 8.5), 
should the problems which led to the Article 17(2) declaration be 
overcome. 
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Each remote location has unique differences in layout, sales patterns, sales volume, and product 
mix. These differences are further complicated by the uniqueness of each day of the week and 
seasonally. Such variables must be combined and examined to create a unique optimum staff 
schedule for each remote location. Creating an optimum schedule is a job which does not lend 
5 itself to be taught well to the typically minimum wage employee of a multi-unit retail 

organization. The complexity of creating an optimized staff schedule approaches the complexity 
of linear programming and the solving of multiple simultaneous equations. These are processes 
that the human mind is not well suited to perform. 

10 As a result organizations resort to a substandard and labor-intensive manual method of creating 
staff schedules and attempting to deal effectively with human resources that are typically not 
optimized for the tasks. 

SUMMARY OF THE INVENTION 

1 5 According to a broad aspect of a preferred embodiment of the invention, a system provides 
access to the Internet, particularly by businesses, to input information electronically in a 
framework to manage people more consistently, more effectively, and with more confidence that 
what they do will make a discernible, even measurable, difference. Logic is synthesized which 
deals with people and organizations from around the world. A new paradigm for analyzing 

20 human performance is provided to assist in crafting integrated human performance solutions that 
result in increased financial results. 



25 

DESCRIPTION OF THE DRAWINGS 

The foregoing and other objects, aspects and advantages are better understood from the following 
detailed description of a preferred embodiment of the invention with reference to the drawings, in 
30 which: 
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Figure 1 is a block diagram of a representative hardware environment in accordance with a 
preferred embodiment; 

Figure 2 is a block diagram of the registry process in accordance with a preferred embodiment; 

5 

Figure 3 illustrates examples of authentication methods in accordance with a preferred 
embodiment; 

Figure 4 illustrates the components of the system network architecture in accordance with a 
1 0 preferred embodiment; 

Figure 5 illustrates an application security architecture in accordance with a preferred 
embodiment; 

15 Figure 6 is a block diagram of the major information flows that are described in the following 
sections in accordance with a preferred embodiment; 

Figure 7 is a block diagram of certificate processing for a new client registration in accordance 
with a preferred embodiment; 

20 

Figure 8 illustrates a member feed in accordance with a preferred embodiment; 

Figure 9 is a functional block system architecture diagram flowchart in accordance with a 
preferred embodiment; and 

25 

Figures 10 is a flow chart of the processing in accordance with a preferred embodiment. 
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DETAILED DESCRIPTION 

A preferred embodiment of a system in accordance with the present invention is preferably 
practiced in the context of a personal computer such as an IBM compatible personal computer, 
5 Apple Macintosh computer or UNIX based workstation. A representative hardware environment 
is depicted in Figure 1, which illustrates a typical hardware configuration of a workstation in 
accordance with a preferred embodiment having a central processing unit 110, such as a 
microprocessor, and a number of other units interconnected via a system bus 112. The 
workstation shown in Figure 1 includes a Random Access Memory (RAM) 114, Read Only 

10 Memory (ROM) 116, an I/O adapter 118 for connecting peripheral devices such as disk storage 
units 120 to the bus 112, a user interface adapter 122 for connecting a keyboard 124, a mouse 
126, a speaker 128, a microphone 132, and/or other user interface devices such as a touch screen 
(not shown) to the bus 112, communication adapter 134 for connecting the workstation to a 
communication network (e.g., a data processing network) and a display adapter 136 for 

15 connecting the bus 1 12 to a display device 138. The workstation typically has resident thereon 
an operating system such as the Microsoft Windows NT or Windows/95 Operating System (OS), 
the IBM OS/2 operating system, the MAC OS, or UNIX operating system. Those skilled in the 
art will appreciate that the present invention may also be implemented on platforms and 
operating systems other than those mentioned. 

20 

A preferred embodiment is written using JAVA, C, and the C++ language and utilizes object 
oriented programming methodology. Object oriented programming (OOP) has become 
increasingly used to develop complex applications. As OOP moves toward the mainstream of 
software design and development, various software solutions require adaptation to make use of 
25 the benefits of OOP. A need exists for these principles of OOP to be applied to a messaging 
interface of an electronic messaging system such that a set of OOP classes and objects for the 
messaging interface can be provided. 
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OOP is a process of developing computer software using objects, including the steps of analyzing 
the problem, designing the system, and constructing the program. An object is a software 
package that contains both data and a collection of related structures and procedures. Since it 
contains both data and a collection of structures and procedures, it can be visualized as a self- 
5 sufficient component that does not require other additional structures, procedures or data to 

perform its specific task. OOP, therefore, views a computer program as a collection of largely 
autonomous components, called objects, each of which is responsible for a specific task. This 
concept of packaging data, structures, and procedures together in one component or module is 
called encapsulation. 

10 

In general, OOP components are reusable software modules which present an interface that 
conforms to an object model and which are accessed at run-time through a component integration 
architecture. A component integration architecture is a set of architecture mechanisms which 
allow software modules in different process spaces to utilize each others capabilities or functions. 
15 This is generally done by assuming a common component object model on which to build the 
architecture. It is worthwhile to differentiate between an object and a class of objects at this 
point. An object is a single instance of the class of objects, which is often just called a class. A 
class of objects can be viewed as a blueprint, from which many objects can be formed. 

20 OOP allows the programmer to create an object that is a part of another object. For example, the 
object representing a piston engine is said to have a composition-relationship with the object 
representing a piston. In reality, a piston engine comprises a piston, valves and many other 
components; the fact that a piston is an element of a piston engine can be logically and 
semantically represented in OOP by two objects. 

25 

OOP also allows creation of an object that "depends from" another object. If there are two 
objects, one representing a piston engine and the other representing a piston engine wherein the 
piston is made of ceramic, then the relationship between the two objects is not that of 
composition. A ceramic piston engine does not make up a piston engine. Rather it is merely one 
30 kind of piston engine that has one more limitation than the piston engine; its piston is made of 

ceramic. In this case, the object representing the ceramic piston engine is called a derived object, 
and it inherits all of the aspects of the object representing the piston engine and adds further 

5 
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limitation or detail to it. The object representing the ceramic piston engine "depends from" the 
object representing the piston engine. The relationship between these objects is called 
inheritance. 

5 When the object or class representing the ceramic piston engine inherits all of the aspects of the 
objects representing the piston engine, it inherits the thermal characteristics of a standard piston 
defined in the piston engine class. However, the ceramic piston engine object overrides these 
ceramic specific thermal characteristics, which are typically different from those associated with 
a metal piston. It skips over the original and uses new functions related to ceramic pistons. 

10 Different kinds of piston engines have different characteristics, but may have the same 

underlying functions associated with it (e.g., how many pistons in the engine, ignition sequences, 
lubrication, etc.). To access each of these functions in any piston engine object, a programmer 
would call the same functions with the same names, but each type of piston engine may have 
different/overriding implementations of functions behind the same name. This ability to hide 

1 5 different implementations of a function behind the same name is called polymorphism and it 
greatly simplifies communication among objects. 

With the concepts of composition-relationship, encapsulation, inheritance and polymorphism, an 
object can represent just about anything in the real world. In fact, our logical perception of the 
20 reality is the only limit on determining the kinds of things that can become objects in object- 
oriented software. Some typical categories are as follows: 

• Objects can represent physical objects, such as automobiles in a traffic-flow simulation, 
electrical components in a circuit-design program, countries in an economics model, or 
aircraft in an air-traffic-control system. 

25 • Objects can represent elements of the computer-user environment such as windows, 
menus or graphics objects. 

• An object can represent an inventory, such as a personnel file or a table of the latitudes 
and longitudes of cities. 

• An object can represent user-defined data types such as time, angles, and complex 
30 numbers, or points on the plane. 
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With this enormous capability of an object to represent just about any logically separable matters, 
OOP allows the software developer to design and implement a computer program that is a model 
of some aspects of reality, whether that reality is a physical entity, a process, a system, or a 
composition of matter. Since the object can represent anything, the software developer can 
create an object which can be used as a component in a larger software project in the future. 

If 90% of a new OOP software program consists of proven, existing components made from 
preexisting reusable objects, then only the remaining 10% of the new software project has to be 
written and tested from scratch. Since 90% already came from an inventory of extensively tested 
reusable objects, the potential domain from which an error could originate is 10% of the 
program. As a result, OOP enables software developers to build objects out of other, previously 
built objects. 

This process closely resembles complex machinery being built out of assemblies and sub- 
assemblies. OOP technology, therefore, makes software engineering more like hardware 
engineering in that software is built from existing components, which are available to the 
developer as objects. All this adds up to an improved quality of the software as well as an 
increased speed of its development. 

Programming languages are beginning to fully support the OOP principles, such as 
encapsulation, inheritance, polymorphism, and composition-relationship. With the advent of the 
C++ language, many commercial software developers have embraced OOP. C++ is an OOP 
language that offers a fast, machine-executable code. Furthermore, C++ is suitable for both 
commercial-application and systems-programming projects. For now, C++ appears to be the 
most popular choice among many OOP programmers, but there is a host of other OOP languages, 
such as Smalltalk, Common Lisp Object System (CLOS), and Eiffel. Additionally, OOP 
capabilities are being added to more traditional popular computer programming languages such 
as Pascal. 

The benefits of object classes can be summarized, as follows: 

• Objects and their corresponding classes break down complex programming problems into 
many smaller, simpler problems. 

7 
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• Encapsulation enforces data abstraction through the organization of data into small, 
independent objects that can communicate with each other. Encapsulation protects the 
data in an object from accidental damage, but allows other objects to interact with that 
data by calling the object's member functions and structures. 

• Subclassing and inheritance make it possible to extend and modify objects through 
deriving new kinds of objects from the standard classes available in the system. Thus, 
new capabilities are created without having to start from scratch. 

• Polymorphism and multiple inheritance make it possible for different programmers to 
mix and match characteristics of many different classes and create specialized objects that 
can still work with related objects in predictable ways. 

• Class hierarchies and containment hierarchies provide a flexible mechanism for modeling 
real-world objects and the relationships among them. 

• Libraries of reusable classes are useful in many situations, but they also have some 
limitations. For example: 

• Complexity. In a complex system, the class hierarchies for related classes can become 
extremely confusing, with many dozens or even hundreds of classes. 

• Flow of control. A program written with the aid of class libraries is still responsible for 
the flow of control (i.e., it must control the interactions among all the objects created 
from a particular library). The programmer has to decide which functions to call at what 
times for which kinds of objects. 

• Duplication of effort. Although class libraries allow programmers to use and reuse many 
small pieces of code, each programmer puts those pieces together in a different way. 
Two different programmers can use the same set of class libraries to write two programs 
that do exactly the same thing but whose internal structure (i.e., design) may be quite 
different, depending on hundreds of small decisions each programmer makes along the 
way. Inevitably, similar pieces of code end up doing similar things in slightly different 
ways and do not work as well together as they should. 

Class libraries are very flexible. As programs grow more complex, more programmers are forced 
to reinvent basic solutions to basic problems over and over again. A relatively new extension of 
the class library concept is to have a framework of class libraries. This framework is more 
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complex and consists of significant collections of collaborating classes that capture both the 
small scale patterns and major mechanisms that implement the common requirements and design 
in a specific application domain. They were first developed to free application programmers 
from the chores involved in displaying menus, windows, dialog boxes, and other standard user 
5 interface elements for personal computers. 

Frameworks also represent a change in the way programmers think about the interaction between 
the code they write and code written by others. In the early days of procedural programming, the 
programmer called libraries provided by the operating system to perform certain tasks, but 
10 basically the program executed down the page from start to finish, and the programmer was 
solely responsible for the flow of control. This was appropriate for printing out paychecks, 
calculating a mathematical table, or solving other problems with a program that executed in just 
one way. 

1 5 The development of graphical user interfaces began to turn this procedural programming 

arrangement inside out. These interfaces allow the user, rather than program logic, to drive the 
program and decide when certain actions should be performed. Today, most personal computer 
software accomplishes this by means of an event loop which monitors the mouse, keyboard, and 
other sources of external events and calls the appropriate parts of the programmer's code 

20 according to actions that the user performs. The programmer no longer determines the order in 
which events occur. Instead, a program is divided into separate pieces that are called at 
unpredictable times and in an unpredictable order. By relinquishing control in this way to users, 
the developer creates a program that is much easier to use. Nevertheless, individual pieces of the 
program written by the developer still call libraries provided by the operating system to 

25 accomplish certain tasks, and the programmer must still determine the flow of control within 
each piece after it's called by the event loop. Application code still "sits on top of" the system. 

Even event loop programs require programmers to write a lot of code that should not need to be 
written separately for every application. The concept of an application framework carries the 
30 event loop concept further. Instead of dealing with all the nuts and bolts of constructing basic 

menus, windows, and dialog boxes and then making these things all work together, programmers 
using application frameworks start with working application code and basic user interface 
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elements in place. Subsequently, they build from there by replacing some of the generic 
capabilities of the framework with the specific capabilities of the intended application. 



Application frameworks reduce the total amount of code that a programmer has to write from 
scratch. However, because the framework is really a generic application that displays windows, 
supports copy and paste, and so on, the programmer can also relinquish control to a greater 
degree than event loop programs permit. The framework code takes care of almost all event 
handling and flow of control, and the programmer's code is called only when the framework 
needs it (e.g., to create or manipulate a proprietary data structure). 

A programmer writing a framework program not only relinquishes control to the user (as is also 
true for event loop programs), but also relinquishes the detailed flow of control within the 
program to the framework. This approach allows the creation of more complex systems that 
work together in interesting ways, as opposed to isolated programs, having custom code, being 
created over and over again for similar problems. 

Thus, as is explained above, a framework basically is a collection of cooperating classes that 
make up a reusable design solution for a given problem domain. It typically includes objects that 
provide default behavior (e.g., for menus and windows), and programmers use it by inheriting 
some of that default behavior and overriding other behavior so that the framework calls 
application code at the appropriate times. 

There are three main differences between frameworks and class libraries: 

• Behavior versus protocol. Class libraries are essentially collections of behaviors that you 
can call when you want those individual behaviors in your program. A framework, on the 
other hand, provides not only behavior but also the protocol or set of rules that govern the 
ways in which behaviors can be combined, including rules for what a programmer is 
supposed to provide versus what the framework provides. 

• Call versus override. With a class library, the code the programmer instantiates objects 

and calls their member functions. It's possible to instantiate and call objects in the same 

way with a framework (i.e., to treat the framework as a class library), but to take full 

advantage of a framework's reusable design, a programmer typically writes code that 

10 
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overrides and is called by the framework. The framework manages the flow of control 
among its objects. Writing a program involves dividing responsibilities among the 
various pieces of software that are called by the framework rather than specifying how the 
different pieces should work together. 
• Implementation versus design. With class libraries, programmers reuse only 

implementations, whereas with frameworks, they reuse design. A framework embodies 
the way a family of related programs or pieces of software work. It represents a generic 
design solution that can be adapted to a variety of specific problems in a given domain. 
For example, a single framework can embody the way a user interface works, even 
though two different user interfaces created with the same framework might solve quite 
different interface problems. 

Thus, through the development of frameworks for solutions to various problems and 
programming tasks, significant reductions in the design and development effort for software can 
be achieved. A preferred embodiment of the invention utilizes HyperText Markup Language . 
(HTML) to implement documents on the Internet together with a general-purpose secure 
communication protocol for a transport medium between the client and the Newco. HTTP or 
other protocols could be readily substituted for HTML without undue experimentation. 
Information on these products is available in T. Berners-Lee, D. Connoly, "RFC 1866: Hypertext 
Markup Language - 2.0" (Nov. 1995); and R. Fielding, H, Frystyk, T. Berners-Lee, J. Gettys and 
J.C. Mogul, "Hypertext Transfer Protocol - HTTP/1.1: HTTP Working Group Internet Draft" (May 
2, 1996). HTML is a simple data format used to create hypertext documents that are portable 
from one platform to another. HTML documents are SGML documents with generic semantics 
that are appropriate for representing information from a wide range of domains. HTML has been 
in use by the World-Wide Web global information initiative since 1990. HTML is an application 
of ISO Standard 8879; 1986 Information Processing Text and Office Systems; Standard 
Generalized Markup Language (SGML). 

To date, Web development tools have been limited in their ability to create dynamic Web 

applications which span from client to server and interoperate with existing computing resources. 

Until recently, HTML has been the dominant technology used in development of Web-based 

solutions. However, HTML has proven to be inadequate in the following areas: 

11 
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• Poor performance; 

• Restricted user interface capabilities; 

• Can only produce static Web pages; 

• Lack of interoperability with existing applications and data; and 

• Inability to scale. 

Sun Microsystem's Java language solves many of the client-side problems by: 

• Improving performance on the client side; 

• Enabling the creation of dynamic, real-time Web applications; and 

• Providing the ability to create a wide variety of user interface components. 

With Java, developers can create robust User Interface (UI) components. Custom "widgets" (e.g., 
real-time stock tickers, animated icons, etc.) can be created, and client-side performance is 
improved. Unlike HTML, Java supports the notion of client-side validation, offloading 
appropriate processing onto the client for improved performance. Dynamic, real-time Web pages 
can be created. Using the above-mentioned custom UI components, dynamic Web pages can also 
be created. 

Sun's Java language has emerged as an industry-recognized language for "programming the 
Internet." Sun defines Java as: "a simple, object-oriented, distributed, interpreted, robust, 
secure, architecture-neutral, portable, high-performance, multithreaded, dynamic, buzzword- 
compliant, general-purpose programming language. Java supports programming for the Internet 
in the form of platform-independent Java applets.'* Java applets are small, specialized 
applications that comply with Sun's Java Application Programming Interface (API) allowing 
developers to add "interactive content" to Web documents (e.g., simple animations, page 
adornments, basic games, etc.). Applets execute within a Java-compatible browser (e.g., 
Netscape Navigator) by copying code from the server to client. From a language standpoint, 
Java's core feature set is based on C++. Sun's Java literature states that Java is basically, "C++ 
with extensions from Objective C for more dynamic method resolution." 
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Another technology that provides similar function to JAVA is provided by Microsoft and ActiveX 
Technologies, to give developers and Web designers wherewithal to build dynamic content for the 
Internet and personal computers. ActiveX includes tools for developing animation, 3-D virtual 
reality, video and other multimedia content. The tools use Internet standards, work on multiple 
5 platforms, and are being supported by over 100 companies. The group's building blocks are called 
ActiveX Controls, small, fast components that enable developers to embed parts of software in 
hypertext markup language (HTML) pages. ActiveX Controls work with a variety of programming 
languages including Microsoft Visual C++, Borland Delphi, Microsoft Visual Basic programming 
system and, in the future, Microsoft's development tool for Java, code named "Jakarta." ActiveX 
10 Technologies also includes ActiveX Server Framework, allowing developers to create server 

applications. One of ordinary skill in the art readily recognizes that ActiveX could be substituted 
for JAVA without undue experimentation to practice the invention. 

Framework-Based Reuse 

15 Within the paradigm of framework-based reuse, a generic framework or architecture is 

constructed that contains commonalties. In a house analogy, one could purchase a prefabricated 
house framework consisting of floors, outside walls, bearing walls and a roof. The house can be 
customized by adding partition walls, wall-paper, woodwork, carpeting etc. Similarly, 
prefabricated application frameworks are available that contain baseline application structure and 

20 functionality. Individual applications are completed by adding specific functionality and 
customizing the look-and-feel. An example of a commonly used application framework is 
Microsoft Foundation Classes. It is a framework for developing Windows applications using 
C++-. MFC supplies the base functionality of a windowing application and the developer 
completes the application by adding functionality within the framework. Framework-based reuse 

25 is best suited for capturing template-like features, for example user interface management, 
procedural object behaviors, and any other features that may require specialization. 

Some benefits of using a framework include: 

30 ■ Extensive functionality can be incorporated into a framework. In the house analogy, if I 
know I am going to build a whole neighborhood of three bedroom ranches, I can build the 
plumbing, wiring, and partition walls right into the framework, reducing the incremental effort 

13 
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required for each house. If I know I am going to build a large number of very similar 
applications, they have more commonalties that can be included in the framework rather than 
built individually. 

5 ■ Applications can override the framework-supplied functionality wherever appropriate. 

If a house fiamework came with pre-painted walls, the builder could just paint over them with 
preferred colors. Similarly, the object oriented principle of inheritance allows an application 
developer to override the behavior of the framework. 

1 0 Component-Based Reuse 

In the paradigm of component-based reuse, key functionality is encapsulated in a component. 
The component can then be reused in multiple applications. In the house analogy, components 
correspond to appliances such as dishwashers, refrigerators, microwaves, etc. 
Similarly, many application components with pre-packaged functionality are available from a 

1 5 variety of vendors. An example of a popular component is a Data Grid. It is a component that 
can be integrated into an application to deliver the capability of viewing columnar data in a 
spreadsheet-like grid. Component-based reuse is best suited for capturing black-box-like 
features, for example text processing, data manipulation, or any other features that do not require 
specialization. 

20 

Some benefits of using components include: 

■ Several applications on the same computer can share a single component* This is not such 
a good fit with the analogy, but imagine if all the houses in a neighborhood could share the same 
dishwasher simultaneously. Each home would have to supply its own dishes, detergent, and 

25 water, but they could all wash dishes in parallel. In the application component world, this type of 
sharing is easily accomplished and results in reduced disk and memory requirements. 

■ Components tend to be less platform and tool dependent A microwave can be used in 
virtually any house, whether it's framework is steel or wood, and regardless of whether it was 
customized for building mansions or shacks. You can put a high-end microwave in a low-end 

30 house and vice-versa. You can even have multiple different microwaves in your house. 

Component technologies such as CORBA, COM, and Java Beans make this kind of flexibility 
commonplace in application development. 
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The Solution: A Combined Approach 

Often, the best answer to achieving reuse is through a combination of framework-based and 
component-based techniques. A framework-based approach for building human resource 
management applications is appropriate for developing the user interface, handling user and 
system events, starting and stopping the application, and other application-specific and delivery 
platform-specific functions. A component-based approach is appropriate for black-box 
functionality. That is, functionality that can be used as-is with no specialization required. 

Accordingly, the present invention provides an automated staff scheduling system and method in 
which the variables associated with making an optimum staff schedule can be defined, 
maintained, and consistently applied. The present invention also provides an automated staff 
scheduling system and method which can be operated by relatively unskilled operators and which 
requires little technical knowledge or supervision. Also, the present invention provides an 
automated staff scheduling system which represents and utilizes a corporation's staffing policy 
when creating staff schedules at each remote location. In addition, the present invention provides 
a method which incorporates state, federal and local labor regulations (referred to herein as 'state 1 
regulations) and corporate policy when creating schedules. 

Accordingly, the present invention obviates the above mentioned drawbacks of the prior art 
systems and provides a system and method for generating optimum staff schedules that are 
unique to each of a plurality of remote locations given a plurality of variables. These optimum 
schedules take into account: the tasks that need to be scheduled and when they should be 
scheduled; the skill levels of employees that are available to perform the tasks; the resources 
available to facilitate tasks; the relationships between tasks; calculations to combine 
unique location values with unique location historical data and corporate policy to determine the 
length, start time, and positive and negative slide for a task; employee availability by day of the 
week, and hours of the day, skill level, and priority of seniority levels; and applicable 'state 1 labor 
regulations. As used herein, positive and negative slide for a task refers to the latitude or 
tolerance of shifting the end point(s) of a task forward or backward in time. The present system 
and method thus minimizes the training times required for location managers and brings more 
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expertise to bear on this complex task than is possible with traditional manual scheduling 
schemes. 



In the Initialization Phase, a preferred embodiment in accordance with the invention loads the 
5 Scheduler Resource File and the State File from a storage into a computer RAM as shown in 
Figure 1. The Scheduler Resource File specifies which resources will be used in the 
schedule and where to find the initial values of these resources. A resource is an item that may be 
of limited supply, or a reference value or a value that is modified as the other values on the 
schedule change. The Scheduler Resource File contains the resource type, the name of the 
10 resource and whether the particular resource is being created or updated. There are three types of 
resources: Decreasing (the resource is 'consumed* or committed as a task is scheduled, for 
example, equipment), increasing (the resource is accumulated as a task is scheduled, for 
example, people), and Constant (the resource must simply exist with no regard to its capacity in 
order for the task to be scheduled). 

15 

The State File defines the minimum and maximum time an employee may work before the 
applicable labor regulation requires a paid or unpaid break, the maximum hours an employee 
may work before being paid overtime by day and week, and also defines the minimum and 
maximum shift lengths as required by applicable labor regulations. 

20 

Load Definition of Each Task 
After the Scheduler Resource File and the Break Logic Shift Length File have been loaded into 
the RAM, as shown in Figure 1, the Process loads the definition for each task. This routine loads 
the Task Definition File, the Task Relation File, the Task Resource File and the Calculation File 
25 from the Mass Storage Device into the Memory in Figure 1. The Task Definition File defines the 
tasks that are to be scheduled. It contains information about the day of the week on which the 
task is to be performed, the required skill level for this task, the percentage of an employee's time 
that it takes to do a particular task (from 1% to 100%), flags 

for task type and task placement; and the letter code (e.g., P, S, C, D, and the like) to represent 
30 the task on the Schedule Bar Chart. 
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The task type flags indicate whether a task can be split, whether a task is a pool task, whether the 
task skill level can be changed when an employee is moved from this task, and whether a task 
allows a break to replace this task. Task placement flags change the way a task is placed on the 
schedule. A preferred embodiment in accordance with the invention utilizes task type flags and 
5 task placement flags to improve the performance of each task while optimizing the schedule. It 
optimizes the schedule by taking into account the duration of a task, each task's start-time, and 
the positive and negative slide for a task. The Task Relation File defines the relationships 
between tasks and events. It describes how each task is related to other tasks or events. For 
example, certain tasks can only be performed after another task has been completed, but before 
10 closing time for that location. When defining the relationships between 

tasks and events, the invention is able to define multiple groups of relationships. During the 
process of placing a task on a schedule, each group of relations are tested and if no relation is 
violated in that group, the task is placed on the schedule. Otherwise, the next group of relations 
are tested. 

15 

The Task Resource File defines the resources that are referenced by each task. It contains the 
resource type and the quantities and capacities of each resource that can restrict or enable a task 
to be scheduled. Resources are tracked every fifteen minutes on the schedule and are used to 
determine if an item is available for a particular task. The Task Resource File references resource 

20 definitions in one of three files: (i) the Location Master File 10 which contains values unique to 
each location that are then used to define resources or are used in calculations to define task 
attributes; (ii) the Daily File 7 which contains values for a specific day which deviate from the 
normal values and which may cause additional tasks to be scheduled; and (iii) the Sales Curve 
File 8 which contains values for a particular location's past performance which is stored by time 

25 period during the day, by each day of the week and for each season of the year. 

The Calculation File contains information which allows the invention to access data from various 
files and perform operations to calculate a task's start-time, the duration of the task, the positive 
and negative slide for the task, and the task manpower percent. The calculations feature uses 
30 data from the Calculation File to perform calculations on the values retrieved from the Parameter 
File, the Location Master File, the Sales Curve File and the Daily Questions and Response File. 
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Five math functions can be used on or between any of these values, such as addition, subtraction, 
multiplication, division and remainder. The calculations 

feature can also perform other calculation sets to achieve a nesting or parenthetical structure of 
calculations and logic. 

5 

The Parameter File contains look-up table values and is used to incorporate various corporate 
standards into the scheduling process. The Parameter File also contains the skill level matrix 
which cross references a given skill level to other skill levels to determine which other skill 
levels a given skill level is able to perform. One aspect of a preferred embodiment is the 
10 flexibility provided to modify the values that affect the way a task is scheduled without altering 
the program logic. This is possible because the Task Relation File, the Task Resource File, and 
the Calculation File are located in separate external files. 

Create Preliminary Schedule 

15 Each task is processed in the order of its priority, as defined in the Task 

Definition File. A preferred embodiment in accordance with the invention accesses the Task 
Definition File and retrieves the skill level required for each task. Next, the invention determines 
the task's duration, the percentage of an employee s time that it takes to do a 
particular task (from 17% to 100%), and defines the boundaries of a window which reflects the 

20 task's start-time and stop-time, taking into account the positive and negative slide for each task. If 
these values are not defined in the Task Definition File, then they will be retrieved from either 
the resource constraints, or from calculations in the Calculation File. 

After the priorities of the tasks are determined, the process determines the required manpower by 
25 skill level. The skill level matrix in the Parameter File is accessed to determine the highest skill 
level that can perform the task. Using placement logic for each task, it places the task on the 
schedule within the Task Placement window, which is defined by the schedule's start-time, task 
duration, and the positive and negative slide for the task. The placement logic has the ability to 
look at what shifts are currently on the schedule and the current task's placement window, and 
30 then find the best existing shift to which to append the current task. Due to the limited 
computational power available at a remote location, it is not possible to solve multiple 
simultaneous equations which are typical of the linear programming nature of scheduling. 
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Therefore, the representation of calculations and placement logic in a rules fashion serve to 
incorporate as much human reasoning and logic into the process to minimize the computational 
power required to solve the problem in a timely fashion. By combining the task priority and the 
placement logic, the relative placement of a task on the schedule can be controlled to include 
corporate policy and expertise in the ordering of tasks on the schedule. 

Optimize Schedule by Shifts and Breaks 

Once the Preliminary Schedule is created, the process continues in the Schedule Optimization 
Phase. In an optimal fashion, this phase divides the schedule into different shifts and inserts 
breaks in the shifts where necessary. First, the invention accesses the Skill Shift File and retrieves 
the preferred minimum and maximum shift lengths as well as any preferences in order to build 
minimum, maximum, or average length shifts. The Skill Shift File defines the skills that are 
expected to be generally available at the particular location and also contains values which define 
the preferences on the length of a shift by skill level. A shift can be defined in numerous ways 
such as (i) the duration of the shift is only as long as the length of the tasks; (ii) fill the shift to 
the maximum shift length or the minimum shift length; or (iii) must be the first shift or the last 
shift. The corporate policies may be incorporated and optimized by allowing this logic to define 
the minimum and maximum length of time for a shift in accordance with corporate policies for 
each skill level. 

The Schedule Optimization Phase is able to remove any sudden increased requirements in a 
location's demand for a given skill level. This occurs when the created schedule positions persons 
with the same skill level to perform different tasks at the same time. The process smooths this 
sudden demand requirement for a given skill level by taking the sudden increased requirement 
for the given skill level and testing it for the following conditions: 

(i) if sudden increased demand for a given skill level is less than fifty percent of the length of the 
minimum shift of that skill level, and (ii) the sudden increased demand for a given skill level is 
more than two-thirds of a minimum shift away from a shift which is eligible to be appended to 
the shift with the sudden increased demand for a given skill, and 

(iii) the sudden increased demand for a given skill level is less than the product of the total 
number of available employees with this skill level multiplied by the threshold of the shift which 
is defined in the Skill Shift File, in order to alter the schedule to accommodate the sudden 
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increased demand for a given skill level. This tends to even the demand for a given skill level on 
the assumption that an individual can perform at more than 100% of capacity for a short period 
of time. 

A preferred embodiment in accordance with the invention divides the schedule into shifts in the 
following manner. Starting with the highest skill level, the tasks to be done are allocated to 
different shifts according to the shift logic defined in the Skill Shift File. As each shift is created, 
the remaining tasks on the task line for that skill level are evaluated to see if they can be pushed 
to a lower skill level. The process of first placing the task at the highest skill level and then 
trying to move the task to a lower skill level when creating shifts ensures that a full 
shift will be built around a task that requires the higher skill level, but will move other tasks to a 
lower skill level to minimize costs. After every task by its required skill level has been separated 
into shifts, the applicable state, federal, local regulations are retrieved from the State Master File, 
and this information is used to insert breaks into each shift. Using the applicable labor 
regulations, the optimization process inserts a break between the start-time and stop-time for 
each shift, where the interrupted tasks will best append to the beginning or end of another shift. 
Finally, any dangling or isolated tasks whose length does not entirely fill the time between the 
start-time and stop-time of a shift, are combined with designated filler tasks to completely fill 
this empty time. 

At the completion of the Schedule Optimization Phase, different portions of the schedule are 
saved into three different records so that the schedule can be printed or edited at a later time, 
which records include the Schedule Header Record, the Employee Schedule Record and the Task 
Schedule Record. The Schedule Header Record contains one record per schedule and each 
record contains summary information of the schedule. The Employee Schedule 
Record contains one record per scheduled employee with that employee's name, skill level and 
the start-time and stop-time for that employee's shift. The Task Schedule Record contains the 
task information for each employee, and holds, among other things, the schedule date, the 
employee skill level, the name of the task, the task's start-time, the task's duration, the skill level 
required by the task, and the positive and negative tolerances of the task. 
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The Assign Name Phase assigns worker names by the week or days of the week. The information 
is accessed from the Schedule Header Record, the Employee Schedule Record, and the Task 
Schedule Record. For each of the selected days of the week, the total employee availability is 
determined and the Employee Master File and the Employee Availability File 
5 are accessed to obtain information concerning the employees. The Employee Master File 

contains basic information about the employee such as the employee's name and address as well 
as the employee's pay rate, and the address of the location where the employee works. The 
Employee Availability File contains information for each employee by day of the week. It 
contains the skill level and priority of the employee, and the availability by hours of the 
10 employee. 



A preferred embodiment in accordance with the invention initially assigns employee names to 
the day with the least total employee availability, followed by the next most restrictive day and so 
on. Within a given day, employees names are assigned by skill level. Within a given skill level, 
the available employees on that day that can perform the skill level will be sorted by their priority 
and the percentage of their minimum or maximum hours which have been already scheduled. 
Once all employees of equal skill and priority have reached their minimum requested hours for 
the week, the employees are sorted by such preferences as the percentage of requested maximum 
hours for a week. The State File is retrieved to ensure that no minor is assigned to a shift in 
violation of any applicable labor regulations. 

Employees are assigned to shifts based on this sort order as long as they are available for the 
entire duration of the shift. If no employee possess the skill level or no employee with the skill 
level is available, a message is displayed to notify the operator. This logic, first processes each 
25 skill level in the day, and then processes each selected day in the week. After the assignment of 
names to shifts is finished, the data is sent back to the Schedule Header Record, the Employee 
Schedule Record and the Task Schedule Record. A Scheduler Chart for a given day of the week, 
designating tasks by one-letter codes is utilized in accordance with a preferred embodiment. The 
chart, including the letter codes, is displayed and printed out on a printer or plotter to provide an 
30 indication of the tasks and manpower requirements, for example on fifteen minute intervals, 
throughout a given day across the top of the chart, there appears the business hours of the day 
along the abscissa axis, with quarter-hour intervals interposed between one-hour time lines. The 
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chart utilizes a value which constitutes a projected total business demand distributed by hour, and 
additionally illustrates on the right border the time duration of the various skill level 
requirements for the tasks involved that day. 

5 On the left border of the chart, there is illustrated the skill levels for the tasks throughout the day 
(before assigning employee names), and these skill-level designations will be replaced by 
applicable employee names after the Assign Names procedure. Selected time intervals may also 
include several tasks with assigned employees performing the letter-coded tasks for designated 
intervals between the scheduled start and stop times. 

10 

A computer system for operation according to a preferred embodiment in accordance with the 
invention at a remote location and including a network communication port for connection to a 
host computer, for example, via telephone dial-up network. The system includes a central 
processing unit which is connected to control the display device in response to inputs supplied to 

15 the microprocessor via the user's manipulation of the keyboard, or via other inputs supplied 

through a conventional network interface (e.g., modem, bar-code readers, standard network bus, 
and the like) as illustrated in Figure 1. The microprocessor accesses memory which contains 
information that is supplied via the keyboard or the network (e.g., Internet or other network 
connection), or is transferred thereto in conventional manner from storage medium or working 

20 memory. The memory contains instructions for executing the routines on information that is 

stored in the several fields according to the present invention previously described. The memory 
also includes main menu functions and buffer storage or interactive display control for 
synchronously displaying lines of data bits on display device in conventional manner. 

25 Permanent records and periodic reports may be plotted or printed out under control of a 

processor. In accordance with a preferred embodiment, several files of information in data base 
are gathered and stored regarding applicable labor regulations, employee information, task 
definitions, task relations, and the like, as previously described, and these files are accessed and 
modified under control of the processor in response to the scheduling routines such as the 

30 initialization, create preliminary schedule, optimization, assign names, and the 

like, as previously described for controlling the display on display device of a chart of the tasks 
and required manpower at prescribed time periods throughout the day. 
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STAGES OF CHANGE MANAGEMENT'S GROWTH 

Change management as a branch of management consulting has been through several stages in its 
development. As knowledge and experience increased, the next stage did not always make the 
5 older ones obsolete, but more often built upon the previous one to expand the work and extend 
its impact. Figure 2 summarizes how these different strands of thought have evolved, in each 
case resulting in greater impact on the business as they evolved to the next stage. Figure 2 
illustrates the various stages of change management and the impact made on business in 
accordance with a preferred embodiment. Each of the stages illustrated in the Figure are 
10 elaborated below in accordance with a preferred embodiment. 

Stage 1 : HR and Training 

Change management began as a professional field with two primary emphases: one having to do 
with traditional human resources work, and another with educational and training endeavors. 
1 5 Both emphases were fairly straightforward, because companies generally had both a human 
resources department and a training department. 

Stage 2: Support for Strategic and Technological Change. 

The second stage of change management growth began when both HR and training consulting 
20 began to have an impact beyond the specialized departments and moved closer to the boardroom 
on the one hand, and to the IT shop on the other. First, the work that came to be known as 
"strategic human resources management" began to address in a consistent way the challenges of 
increasing competition, scarcity of resources, and a professional, highly-educated workforce that 
soon came to be known as "knowledge workers." As Charles Fombrun has written, strategic 
25 human resources management was born under the assumption that "the untapped contributions of 
the human resources in organizations could make the difference between efficiency and 
inefficiency, death and survival in the marketplace." 

Second, training and education consulting began to support other kinds of initiatives, most often 
30 related to the implementation of new technology. The transition from mainframe-based 

computing solutions to client/server especially made this work important. Technology drives new 
ways of working. People needed help assimilating the technology and learning to work with it, 
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and the systems themselves had to be designed with usability in mind. Change management 
developed new methods for ensuring that corporate investment in technology paid off with a 
workforce that could perform better. 

S Stage 3: Organizational Journey Management 

Recent times has been marked by a recognition that the pace of marketplace change and the 
intensity of competition demand new ways to move an entire organization through major change. 
Corporate executives have been growing increasingly frustrated at strategic initiatives that have 
failed, in large part because the corporate culture could not or would not embrace the change. Jn 

10 the words of one Fortune 500 executive, "over the past five years we have spent millions working 
with one of the best strategy firms. What they suggest is right, but our share price hasn't moved 
because we cannot implement these good ideas." A great many models, tools, and techniques 
have arisen in recent years to organize and manage the many different components of major 
organizational change. The third stage of change management growth has also been marked by 

15 the development of new and more sophisticated approaches to HR and training work. "Human 
Capital Transformation" initiatives, as we call them, integrate a suite of interventions that 
continuously align the workforce with a company's evolving business strategy and work 
environment. Our organizational leaning initiatives such as business simulation are now coming 
to the attention of boardroom executives because of the demonstrated ability to these solutions to 

20 translate into increased business value. 

Stage 4: A Comprehensive Framework for Human Performance. 

Today we are on the brink of a new way of linking various techniques and research into a 
comprehensive understanding of human performance within organizations. Here we have 

25 something to learn from other fields that are further up the maturity curve. After a number of 
years, and after a certain amount of experience and knowledge has been gained in real-life 
applications, a field of endeavor begins to arrange that experience, codify it, and bring to the field 
a degree of rigor, consistency, and predictability. We can call this step the development of an 
"architecture" or a "framework." This framework can not only optimize the performance of an 

30 organization's workforce, but also identify where new forms of value can be created within the 
human dimension of the company. To understand this framework, we first must understand what 
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human performance really means in an organization setting in accordance with a preferred 
embodiment. 



HUMAN PERFORMANCE AS A "SYSTEM" 
5 Any business entity can be thought of as multiple systems working together to produce an 

economic result. Among the many systems that make up a business, the system that describes 
the entities, influences and relationships relating to workforce performance is, perhaps, the most 
complex of all. This system - the system of human performance - is also likely to be that which 
receives the least attention and is the least well understood. The consequences of failing to 
10 understand the human performance system of an organization are steep. As Geary Rummler and 
Alan Brache write in their work, Improving Performance, "An organization behaves as a system, 
regardless of whether it is being managed as a system. If an organization is not being managed as 
a system, it is not being effectively managed." 

15 A systems understanding of organizations is one of the hottest approaches in organizational 
theory today. Such books as Peter Senge's The Fifth Discipline, Margaret J. Wheatleys 
Leadership and the New Science, and Gareth Morgan's Images of Organization have asked us to 
think in more organic ways about organizational life. This approach leads naturally to thinking of 
change management work not as a simple, programmatic approach with direct cause and effect 

20 relationships, but as a series of complex influences - as one might think about influencing an 
ecosystem, for example. 

Michael Porter's concept of "complementary activity systems" is a way of helping companies 
overcome the error of trying to locate competitive advantage in operational improvement 

25 measures - single and isolated efforts. Even when these are successful, says Porter, they are too 
easily imitated by others and so are never a source of sustained competitive advantage. 
Sustainable advantage comes only from systems of activities that are complementary. These 
"complementarities" can be seen in operation because an activity that provides an advantage in 
one area will also provide advantages in other areas. This is how we think of organic entities: one 

30 cannot isolate effects in one part of an organism, but must consider the influences of any part on 
the whole. "Companies with sustainable competitive advantage," says Porter, "integrate lots of 
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activities within the business: their marketing, service, designs, customer support. All those 
things are consistent, interconnected, and mutually reinforcing." 



What exactly does it mean to say that human performance in organizations is a "complex 
5 adaptive system"? The quickest way to understand this point is by analogy: an ecosystem, for 
example, or the human body, is made up of many components at many different levels. If we 
wish to change or influence such a system, we have to be aware that there are different levels, 
and that any actions taken will have multiple consequences of which we have to be aware. As 
Rummler and Brache write, "The anatomy of the human body includes a skeletal system, a 
10 muscular system, and a central nervous system. Since all of these systems are critical and 

interdependent, a failure in one subsystem affects the ability of the body to perform effectively." 
Thus, just as an understanding of human anatomy is required for a physician to diagnose and 
treat ailments, so an understanding of the entire system of human performance is necessary for an 
executive to diagnose a company and make it fully healthy. 

15 

We can understand human performance, then, as a system involving a number of related "layers" 
(see Figure 3). 

• The environment represents a set of influences over which the company generally does not 
20 have direct control, but which affects the company and, ultimately, its people. These influences 

may be economic, regulatory, social, technological, or physical. 

• The strategy of the company, which includes the corporate and business unit strategy, as well 
as the operational strategy. 

• The operations of the company, which include the processes and work performed, the 
25 technological enablers for that performance, and the physical setting in which the work is 

performed. 

• The organization, meaning the structure of the organization and the programs and 
interventions designed to influence people and their performance of work. 

• The individuals themselves - acting either alone or as a member of a team, driven by their 
30 ability and motivation. 
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Figure 3 illustrates the Layers of the Human Performance System in accordance with a preferred 
embodiment. Each of the components is described in the sections following to assist one of 
ordinary skill in the art to make and use the invention without undue experimentation. 

INFLUENCING THE HUMAN PERFORMANCE SYSTEM: A FRAMEWORK 
But how does one influence a system and optimize its performance? Here we return to the 
research data spoken of in the introduction. It is one thing to be aware of the importance of 
human performance . . . and quite another thing to know how to do something practical about it. 
Here we must be careful about how we use metaphors. A metaphor like an "ecosystem," for 
example, is extremely powerful to get people to understand the fullness of what human 
performance means. However, at the same time, we may unwittingly be contributing to a sense of 
futility among our target buyers. "If it's all that complex," they may well think, "then how can we 
ever hope to influence it in any way that is not almost accidental, or a non-repeatable success? 
How can we predict in any way the multiple loops of cause and effect that make up a complex 
adaptive system?" 

The "sell" has to be made very quickly after the insight. And the sell involves using the picture of 
the human performance system to create a framework of interventions that links investments in 
human performance to more optimal performance of work, and thus better alignment with the 
strategic direction of a company and its overall value. In other words, it's not enough just to say 
that we can see something the right way. The right kind of vision or mindset is no good if one 
only has the old tools. Systemic understanding must be accompanied by systemic tools with 
which to influence the system. If we had such tools, what would they look like? These tools 
include: 

• Comprehensive, distilling knowledge and experience both from internal client experience and 
external expertise. 

• Clear as to how different components or layers interact with one another. 

• Easily understood and communicated (that is, its complexity must be hidden in deeper 
layers). 

• Consistent with, and supportive of, Business Integration Methods. 
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Such a tool is the human performance framework. In any field, there comes a time when enough 
experience has been gained to abstract the knowledge and experience gained from practical 
experience, and then group that knowledge into components of a generic solution. In the field of 
information systems delivery, for example, there came a time when the IT world had delivered 
5 enough of these systems that it could find common aspects of solutions, identify these, and then 
re-use them in building other systems. Solutions, then, can be analyzed; repeatable components 
of those solutions, found across many particular environments, can be identified and abstracted 
into a "framework." A framework is an aid to understanding and structuring a problem. It is a 
generic grouping of reusable components, which then serves as a basis for the detailed design 
10 needed to construct a solution for a particular organization. 

BUILDING THE HUMAN PERFORMANCE FRAMEWORK 

The Human Performance Framework is architected from the inside out in accordance with a 
1 5 preferred embodiment. 

THE INDIVIDUAL LAYER 

At the center of the framework is the Individual performing work - and that work performance 
involves things we can see (behavior) as well as things we cannot see (thoughts, feelings). In 

20 order to influence performance - to optimize it, maximize it, bring it into alignment with the 

objectives of the entire organization - we haye to understand what performance derives from. To 
use an organic metaphor, growing a plant is not primarily about rearranging its leaves after it is 
out of the ground; it is more a matter of the right soil, the right growing environment, the right 
amounts of water and fertilizer, and so forth. What are the "soils and fertilizers" of human 

25 performance? 

An individual is a complex set of "influenceable" characteristics, understood at the highest level 
as abilities and motivations , which interact and give rise to the actual performance itself (see 
Figure 4). Figure 4 illustrates the Individual Layer in accordance with a preferred embodiment. 
30 Ability and motivation ultimately drive the work of human beings. These concepts are extremely 
complex subjects in their own right and we do not intend to be comprehensive in our discussion 
here, but we can suggest the general dimensions of the topics. 
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Simply put, performance quality at the individual level is a function of skill plus will. That is, 
management interventions to increase the quality of human performance must seek to influence 
not only the ability of people (skill) but also their motivation (will). The question that ability asks 
5 is, "Can the workforce perform at the desired level of competence?" The questions that 
motivation asks are, "Does the workforce intend to behave in the ways desired by the 
organization," and "Mil the workforce perform at the desired level of competence?" Further, 
ability and motivation must work in concert to produce targeted performance levels. An earnest, 
well-intentioned, highly-motivated person, who nevertheless lacks the necessary knowledge and 
10 skills to do a job, cannot succeed. At the same time, the brightest and most talented people, who 
nevertheless lack the will to apply themselves to their work, will not succeed, either. 

Ability 

15 The two most important dimensions of ability are knowledge and skills. 

Knowledge is a mental state that can also be called "understanding"; it's the result of a process of 
integration - integrating external facts and information, as well as internally synthesized 
experience and discovery. 

20 

Skills are the mental and physical processes of thinking, doing, and learning. 

Knowledge is the "know-how" ability, and skills are the "can-do" ability. Both are required for 
optimal performance. To take a simple example, an airplane pilot in training must read, listen, 
25 and acquire a great deal of abstract knowledge about flying. But this alone does not constitute the 
ability to fly the plane. At the same time, one does not generally put first-time students directly 
into a plane and send them up before they have acquired some knowledge about what they are to 
do. Know-how and can-do must come together as the student flies the plane. 

30 We can further define skills as having three types: 
• thinking skills 
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Thinking skills relate to the ability to structure thoughts in the mind. These skills are typically 
5 applied in solving problems based on facts, and in analyzing and choosing alternatives. They 
involve genetic traits, yet they are also influenced through training /learning in forms of 
deductive and inductive reasoning. 

Doing skills are those we most often link to the successful performance of tasks in the workplace. 
10 These skills include both "harder," technical skills and "soft" skills, often described as social 
skills or professional qualities. Doing skills enable the quality of actions performed in the 
Operations layer, including hard skills like the productive use of technology or manipulation of 
information, as well as the softer skills like communication, necessary to deliver process value. 

15 Learning skills - which include not just learning but also behavior change skills — include 

experiential learning that is not directly linked to on-the-job doing. Character traits that are not 
genetically linked to personality but evolve with experience, environmental exposure, and 
learning also may be considered learning and behavior change skills. 

20 A third dimension of ability - creativity — is somewhat more controversial, at least from the 

standpoint of academic study. Not all cognitive scientists would place creativity in the realm of 
ability. However, there is no doubt that creativity plays a huge role in high-quality performance. 
The ability to look beyond received notions of how to do something, and to find a way that 
results in a new, leading-edge solution, is critical to organizational success. 

25 

Related to this is the ability to take existing knowledge and use it in new ways to solve problems 
or accomplish tasks. Intuition, or intuitive conceptualization, is the ability to synthesize an almost 
spontaneous, holistic, integrated, breakthrough visualization, idea or hunch. This sharply 
contrasts with the more sequential and fragmenting analysis characterized by thinking skills. 

30 
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Finally, there is a dimension of individual characteristics over which management has more 
limited control, but which is nonetheless important. We have included this dimension as traits 
within the ability component of the individual. 

5 Traits are the genetic, unique individual predisposition of abilities in the realms of the 

• intellectual (brain function), 

• physical (prowess), and 

• personality (behavioral and attitudinal predilection, or temperament). 

10 Traits are most often thought of as the drivers of human potential .— the natural or inborn talents 
or weaknesses. 

Intellectual traits are based on the "wiring" of the nerve cells that make up the brain, and include 
aptitude ("IQ"), "mental quickness," and inductive reasoning (i.e., moving from parts to the 

15 whole). The genetic basis of IQ has been clearly and consistently exhibited in research, most 
popularly using the Stanford-Binet intelligence scale. Physical traits include appearance, 
metabolism (often perceived as "energy level"), body type, height, strength, dexterity, tonal 
memory, color blindness and structural visualization. Personality traits are the most recent and 
the most rigorously studied of traits. Recent research by scientists involved in the Human 

20 Genome Experiment (a multi-university research effort decomposing DNA to identify the human 
characteristics carried by genetic material) has traced four personality traits to genetics: novelty 
seeking, harm avoidance, reward dependence, and persistence. 

Motivation 

25 Motivation is a very complex dimension of human performance, as attested to by the hundreds of 
definitions of motivation developed over the last fifty years. The discussion of motivation here is 
intended to cut across many or most of these definitions and, in addition, establish a meaningful 
way to address the subject. 

30 In summary, motivation is the willful intention to achieve an outcome or goal. Think of 

motivation as a two-step process: First comes the initial thought. This creates a sort of tension in 

the status quo of a person, a tension that demands action of some sort. Second, then, that tension 
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is translated into energy, yielding behavior and new levels of performance. There are many sorts 
of stimuli coming from many places that cause that tension-to-action movement - and in this 
context, the stimuli from people within the organization (or the structures and rules created by 
people) are particularly relevant. Organizations can influence motivation in their people: they can 
create positive willful intention; they can also create negative intention. 

Two levels of awareness shift when a new thought is introduced to a person's status quo. 
Attention focuses the awareness to a local perception. Intention brings about a change in that 
localization and attaches greater importance to it. Intention is an expression of focus and thought. 
Intentions that originate inside a person are immediately important and relevant, and are usually 
processed emotionally. Intentions conceived internally are typically expressed as aspiration, 
dream, or fantasy. 

Intention originating from the organization - that is, externally to the individual - often takes the 
form of a vision or message communicated to relevant stakeholders. The individual employee 
receives the vision and screens it for "relevance." The intention is typically processed 
intellectually by a person - although we all know cases where a vision is so inspirational or the 
leader so charismatic that the person is engaged emotionally. A typical error in organizational 
motivation, however, is to over-rely on the emotional component. This must be followed up, or 
augmented, by motivation that engages people intellectually. Emotions are powerful: they can 
flame up, but they can also flame out. 

How does a person screen for relevance? An individual analyzes an externally-introduced 
intention on the basis of "fit" with the person's job, role, or tasks within the organization. This 
screening may also occur at the team or group level: does the intended outcome fit more broadly 
within a team or group set of expectations or preferences? As relevance is established and as 
intentions begin to be more deeply considered and processed by the individual, they are 
questioned at the level of values, beliefs, and norms. 

Values are the deeply-held goals, ideals, and principles of the individual that typically lead and 
guide willfulness. At this stage of processing, a person assesses the "fit" of an organization's 
intention. The individual filters out those intentions that are relevant, but not deeply desired. 
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When an individual's values are supportive of the organization's intention, the intention evolves 
to a deeper level of anticipated commitment — a willfulness to begin the pursuit of that intention. 



Beliefs also serve as a guide, though in this case they constitute more of an assurance that one's 
5 actions occur within a system that has meaning - that life is not fruitless or useless. 

Norms can be thought of as the collective attitude or behavioral expectations of a group, and are 
often what we mean when referring to an organizational "culture." They represent a critical 
motivational component in many (but not all) jobs and roles, since the degree of external 
10 affiliation can be a major driver of team performance. For more solitary, "solo flyer" employees, 
norms are less likely to play as significant a motivational role as for others with more need or 
desire for external affiliation and acceptance or approval. 

At this stage of deeper reflection and inquiry regarding the organization's intention, the 
15 individual conducts an internal questioning or mapping of the intention to his/her values, beliefs, 
and norms. If the values, beliefs, or norms are in conflict with the intention, additional resistance 
builds. "How much energy should I invest in the pursuit of the intention?" This resistance is 
added to the tension already created from the introduction of the external intention. 

20 If the mapping of intention to values, beliefs and or norms is successful — i.e., in alignment - 
"activation energy" may be aroused. This activation energy, conviction, describes the extent to 
which the social filters of beliefs, values, and norms are internalized so as to drive individual 
energy to pursue the, now willful, intention. In turn, conviction can be indexed by the degree of 
effort an individual is willing to exert to reach a goal. As conviction energizes the pursuit of 

25 productive behavior change on the pathtoward the now deeply desired intention, the concept of 
comfort enters the emotional and physical picture. 

In emotional terms, comfort represents the degree of resistance or pain one is willing to tolerate 

or overcome in order to achieve a goal. There are two forms of resistance that tend to be 

30 considered, differing mainly in the degree of discomfort they create. The first is the anxiety 

resulting from the anticipation of an unknown or frightening future state possibly less 

comfortable (more painful) than the status quo. The second, even more powerful, form of 
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resistance is the fear in the current moment as an employee faces the immediate anticipation prior 
to the trial of a new behavior. This immediate and specific emotional reaction of fear is in 
anticipation of a specific threatening stimulus: for example, investing in a new behavior, practice 
or study on the path toward new performance. 

5 

The short-circuit emotion-based deliberation uses a shortcut to the more primitive emotional 
brain, causing a more dramatic flee or fight response in the individual. This stressful survival 
response leaves inadequate time for the more intricate and recently evolved thinking brain, to 
fully deliberate. If this emotional energy can be used to constructively engage effort we may 

10 consider the tension productive — for example, nervous energy that stimulates thought, effort, 
and creativity. If excessive stress and discomfort result, the brain may seek to protect the 
employee, enabling rationalization of the status quo and denial of the relevance or belief in the 
organization's new intention. As the motivation level meets the comfort level in a productive 
engagement, the individual begins the active learning and experimentation process associated 

1 5 with trying out new behaviors. 

Confidence is the person's internal model of how well his/her current ability to perform a job or 
task addresses the new job or task requirements. Confidence is regarded as a largely internal 
assurance that individual effort expended will yield anticipated outcomes. It is, however, 

20 influenceable both (a) by feedback from respected sources and (b) through self-observation and 
reflection. The bolstering of confidence contributes to comfort or the mitigation of tension or 
anxiety that typically accompanies change. In turn, this may lead to additional risk-taking, 
collaboration and curiosity, as learning and change become less risky and less painful processes. 
As behaviors are successfully pursued and feedback yields additional confidence, learning and 

25 achievement derived from challenge and experience may yield satisfaction. Satisfaction is the 
degree of fulfillment of meaningful needs and desires. It is critical to make this needs/desires 
distinction, since the satisfaction of more basic needs has only a partial impact on potential 
performance but are necessary prerequisites for fulfillment of meaningful desires. 

30 THE ORGANIZATION LAYER 

The organization layer represents the suite of activities - organizational design as well as many 

other management actions - that most directly influence the ability and motivation of people (see 
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Figure 5). Figure 5 illustrates the organizational framework in accordance with a preferred 
embodiment. The presumption here is that management can take actions, can be directive, in 
influencing human performance. And the suite of interventions listed under the organization 
layer acknowledges - in fact, demands agreement about - the truth that there is no "silver bullet" 
5 solution to the problem of optimizing human performance. No piece by itself will accomplish the 
goal. Everything must be present for an optimal solution. 

Within the organization layer are eight primary components in accordance with a preferred 
embodiment. 
10 1 . Organization Structure 

2. Resourcing 

3. Performance Management 

4. Learning/Training/Knowledge Support 

5. Performance Support 
15 6. Leadership 

7. Communication 

8. Culture 

Organization Structure 

20 In general, organization structure refers to the suite of activities that involve selecting the 

workforce competencies needed to enact business strategies, and then designing jobs, roles, and 
team structures to ensure that those competencies can be present in the workforce. There are four 
subcomponents to organization structure: 

Competency Planning. Competencies are the overall skill sets that are required, by the 
25 workforce, in order to achieve strategic business objectives and to optimize business 

performance. Within this subservice, strategic goals of the organization are analyzed and 
monitored to ensure that the proper competencies are built in to the workforce. 

Job/Role Design. Based on the set of competencies identified as critical for aligning the 
30 workforce with business strategy, particular jobs and roles are designated that provide the 
necessary competencies. 
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Team/Group Design. Based, then, on the design of jobs and roles within the workforce, particular 
groupings of individuals are designed in order to achieve maximum synergy among people 
directed toward particular tasks. 

Workforce Planning. Organization Structure activities must be directed not only to current needs 
of the business, but to future needs, as well. Consequently, workforce planning must take place 
that is aligned with the company's growth plans and other relevant strategies. 



10 Resourcing 

Organization structure ensures that structures are in place to build competencies. Resourcing 
ensures that a company has the actual people with the potential to spread those competencies 
throughout the company, and that they are deployed so those competencies are properly directed. 
Resourcing involves two primary subcomponents: 
15 ■ Recruiting/selection 

■ Deployment/redeployment 

Recruiting/Selection. The recruiting and selection subcomponent includes all activities related to 
the hiring of people from the outside. In recruiting/selection, people are matched to general 
20 categories of jobs and roles in the organization. 

Deployment/redeployment. In deployment/redeployment (also called "staffing") all members of 
the workforce are deployed to particular jobs, and/or shifted to new responsibilities. The 
organization's purpose plays a critical role in the deployment process. Redefinition of the 
25 company's business domain has strategic implications for its human resource management 

system. Thus, serious thought must be given to defining the qualifications that are mandatory for 
managing the new organization. Specification of the qualifications, identification of persons 
possessing those skills, and moving people into jobs should be guided by the organization's 
strategic plans and its overall staffing strategy. 

30 

Three concerns are particularly important with regard to the resourcing component. The first 
involves the design of a selection system that supports the organization's strategy. For example, if 
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a company plans to diversify in the next decade, a careful analysis should be made of the types of 
people who will be needed to staff the new business or businesses. The second concern is to 
monitor the internal flow of personnel to match emerging business strategies. The third concern 
is with matching key executives to business strategies. In large companies where businesses are 
thought of as portfolios, as opposed to single product ventures, there has been an increasing 
interest in matching people to types of business. 

Performance Management 

Performance management is focused on a set of consequences for different kinds of performance. 
It also focuses on altering, encouraging, and directing performance through either positive or 
negative reinforcement. This is also where career management for individuals takes place. The 
alignment of individual performance with a company's strategic objectives is found here more 
than in any other component of the organization layer. 

Performance Management is comprised of seven subcomponents in accordance with a preferred 
embodiment: 

• Evaluation/Appraisal 

• Feedback 

• Recognition 

• Compensation 

• Promotion/Advancement 

• Career Management 

• Termination 

Evaluation/Appraisal. Evaluation/appraisal is a formal process to provide workers with an 
assessment of job performance relative to targets. The term "evaluation" is used here because 
ideally, this component includes not only judgment (appraisal), but also a set of actions designed 
to remediate, counsel, and direct people toward improved performance. 

Strategically, evaluation can be used to promote a variety of goals. For instance, evaluation 
systems could drive employees toward increased productivity, to identify fast-trackers, and 

identify poor work behavior, while at the same time providing information to other human 
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resource systems by systematically compiling data. The increased popularity of computer-based 
HR information systems is a case in point. Many companies are concerned with building a link 
between the evaluation (or performance appraisal systems) and other human resource systems 
such as recruitment, compensation, career planning, and training. 

Feedback Formal evaluation cannot suffice as the sole means to reward good performance and 
discourage poor performance, because such evaluation comes at a time generally far removed 
from the moments of performance themselves. Feedback (often in the form of coaching, which is 
also discussed under Leadership) is extremely effective because it is linked closely with the 
actual performance being discussed. A number of subcomponents found in the performance 
management component are generally termed "reward systems" in the HR literature. These 
include the following: 

Recognition. This refers to a set of consequences that are primarily non-monetary. These may be 
formal programs (employee recognition programs) or informal actions such as highlighting 
certain people during meetings, in official communications, or even simply in conversation. 
These informal forms of recognition represent another important link to leadership within the 
human performance system. 

Compensation. This refers to monetary consequences - both regular salary and other financial 
incentives (bonuses, trips, other "perqs"). Although compensation is generally thought of in 
terms of its rewards for positive performance, a raise in compensation thought to be subaverage 
has other effects on worker incentive - perhaps encouraging them to attain performance levels 
seen in other workers at their level. 

Promotion/ Advancement. This represents consequences which, though linked to monetary 
reward, nevertheless link in to issues of status within an organization and to new challenges 
necessary for employees to feel they are growing professionally. Promotion refers to official 
moves up the "corporate ladder." However, new kinds of job assignments, new challenges, also 
represent a form of advancement that is vital to the larger purposes of performance 
reinforcement. 
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Career Management. Related to promotion/advancement, career management takes the "long 
view" for workers, ensuring that advancement takes place within some larger plan, both for the 
individual and the company's needed competencies. 

5 Termination. This, finally, represents the ultimate form of negative reinforcement (short of ritual 
execution) within an organization. This aspect of organizational design is often overlooked, yet 
the manner in which an organization turns employees into non-employees has profound effects 
on current workers. Although this aspect of organizational life is rarely pleasant, termination of 
employees for poor performance often has the effect of assuring other workers that the 
10 organization is aware of employees who are not performing well, particularly when this poor 
performance puts additional pressure on co-workers to pick up the slack. 

Together, the components of performance management have a profound impact on 
organizational behavior, in at least five ways: 
15 • Attrition and retention: research on job choice, career choice, and turnover clearly shows that 
the kind and level of rewards an organization offers influences who is attracted to work for an 
organization and who will continue to work for it.. 

• Motivation: those rewards that are important to individuals can influence their motivation to 
perform in particular ways. People in work organizations tend to behave in whatever way they 

20 perceive leads to rewards they value. Thus an organization that is able to tie value rewards to the 
behaviors it needs to succeed is likely to find that the reward system is a positive contributor to 
its effectiveness. 

• Culture: reward systems are one feature of organizations that contributes to their overall 
culture or climate. Depending upon how reward systems are developed, administered, and 

25 managed, they can cause the culture of an organization to vary quite widely. For example, they 
can influence the degree to which it is seen as a human resource-oriented culture, an 
entrepreneurial culture, an innovative culture, a competence-based culture, and a culture of 
participation. 

• Reinforce and Define Structure: the reward system of an organization can reinforce and 

30 define the organization's structure. Often this feature of reward systems is not fully considered in 
the design of reward systems. As a result, their impact on the structure of an organization is 

unintentional. This does not mean, however, that the impact of the reward system on structure is 
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usually minimal. Indeed, it can help define the status hierarchy, the degree to which people in 
technical positions can influence people in line management positions, and it can strongly 
influence the kind of decision structure that exists. 

• Cost: reward systems are often a significant cost factor. Indeed, the pay system alone may 
represent over 50% of the organization's operating cost. Thus, it is important in strategically 
designing the reward system to focus on how high these costs should be and how they will vary 
as a function of the organization's ability to pay. 

Learning/ Training/Knowledge Support 

The learning component of the organization layer is focused on the knowledge and skills 
necessary for individuals and teams to perform. It is comprised of two primary subcomponents in 
accordance with a preferred embodiment: 

• Training 

• Knowledge Support 

Although there is not, and should not, be a clean separation here, training generally refers to ways 
in which skills are acquired. Knowledge sharing refers, obviously, to the manner in which new 
knowledge is acquired. 

Training. Training refers to the formal training content, instructional design, and opportunities 
for individuals and teams to leam efficiently and effectively. This subcomponent prepares 
workers for performing new tasks at "day one" proficiency levels, or for performing the same 
tasks at higher proficiency levels. Instructional and delivery methods represented here range 
widely, and will usually be used in combination with many techniques. 

Training is, in turn, comprised of formal and informal components. 

Formal. Formal training consists of the following main elements: 

• Curricula 

• Courses 

• Just-in-Time Learning 
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Curricula identifies the formal learning opportunities that should be provided to the 
organization. Usually these learning opportunities consist of courses, seminars, or conferences 
that use various instructional methods and media. Within the curricula component, these 
individual learning opportunities are organized into curriculum paths that individuals should 
follow. These paths ensure that individuals have learned the more basic material, often reinforced 
through actual job performance, before proceeding to more advanced learning opportunities. 
Curriculum plans include course descriptions, dependencies between courses (e.g., pre- 
requisites), performance objectives, and audience descriptions. 

Courses is the subcomponent that identifies the specific delivery method(s) for a given 
curriculum path, and provides the instructional content, organized in a way that promotes 
learning and delivers individuals who can achieve "day one" performance targets. 

Just-in-Time (JIT) Learning provides information that is accessed as people perform their jobs. 
Through performance support this training is delivered to individuals at the point of need 
(although the training itself is designed within the training component of the framework). JIT 
Learning content is often organized by task; it is also highly focused, because the task 
performance requirements may preclude a thorough exploration of the topic. (Consider, for 
example, a customer service representative for an airline on the phone with an irate passenger, 
and the CSR's limited ability to absorb new information in this situation). 

Informal Informal learning provides opportunities for improving skills in situations that cannot 
or do not need to be accounted for in advance. Although less structured and more ad hoc, they 
often are the most salient and productive learning experiences, because they arise at the point and 
time of need. Informal Learning includes the following elements in accordance with a preferred 
embodiment: 

• Incidental Learning 

• Self-Directed Learning 

• Coaching 
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Incidental Learning arises from workers' everyday experiences as they perform their jobs or 
simply as they perceive their world in a reflective manner. Information gained this way is often 
not captured in formal learning programs, or even other informal learning settings, but is 
invaluable in improving an individual's performance, and an organization's understanding of its 
competitive environment. "Learning how to learn" (more formally, "meta-cognition") is 
fundamental to effective incidental learning because it helps workers recognize and make sense 
of information, and relate it to their existing knowledge. Incidental learning can increase the rate 
of overall organizational learning significantly. 

Self-Directed Learning occurs when workers themselves develop new skills, by asking for 
coaching, or by reading trade journals or attending seminars and conferences. Self-Directed 
Learning is often influenced by others within an organization. For example, a coach might 
suggest a direction for an individual's self-development. 

Coaching is usually interpersonal, where one person provides solicited or unsolicited advice to an 
individual on any topic related to job performance, including career counseling. This coaching 
can be formalized into mentoring relationships or can simply be an informal discussion between 
colleagues on a topic. Coaching provides salient information at the point of need (either the 
worker has asked for advice, or the coach has identified a "teachable moment") in the right 
context. Effective coaches are respected for their expertise, concern for others, and their ability to 
send difficult messages regarding performance in a constructive manner. Loosely speaking, 
coaching can also be provided through technology and tools, found in the work layer of the 
human performance framework. 

Knowledge Support. Knowledge support provides useful information in varying degrees of 
"packaging" and types of media, and also provides ready access to that content. This content is 
provided by individuals and groups within the organization, or entities from outside of the 
organization. Knowledge support aids the process of converting tacit knowledge held by a few 
individuals into explicit knowledge that can be shared throughout the organization. 
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Knowledge support is comprised of three primary subcomponents: content creation, content 
evaluation, and content indexing. 



Content can take many forms: presentations, white papers, case studies, lessons learned, or 
5 responses to a specific question or situation. Media ranges from simple text and graphics to 
sophisticated animation, audio, and video. 

• Creation is performed either by an individual or group for a specific business purpose (e.g., a 
sales proposal to a customer), then "repurposed" as share-able, explicit knowledge. This act of 
creation makes the content explicit. Organizations can sometimes accelerate this process through 

10 formal projects or groups to package knowledge. 

• Evaluation verifies that the information supplied is high-quality and relevant to the 
organization's needs. This quality assessment can be done by expert reviewers or, in a more 
emergent fashion, through assessments by users of this information, or through determining the 
frequency of use of a piece of knowledge (the more frequently an item is used, the more valuable 

15 it presumably is to other individuals). 

• Indexing organizes and categorizes the information in ways that other people in the 
organization will find useful. To be fully effective, indexing goes beyond mere keyword 
matching; it needs to understand the semantics of the information. Access and dissemination of 
the content is obviously required also. This is found in the tools and technology components of 

20 the work execution layer. 

Performance Support 

Performance Support provides the day-to-day tools and access to relevant knowledge that helps 
workers accomplish tasks. This support is immediate and very fine-grained; ideally it is perfectly 
25 relevant to the task at hand. A key design decision is: who will initiate support under which 

circumstances, the system or the worker? The more proactive the system is in supplying support, 
the smarter it needs to be, because the chance of unnecessarily interfering with the work 
increases with proactiveness. 

30 Advice provides the relevant information "nuggets" and determines the circumstances 

(situations, user actions, errors, degree of criticality) under which the advice would be offered. 

Indexing may be necessary to organize and relate information appropriately. This information 
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might be in the form of stories, but can also be textual or an animation to illustrate a principle. In 
theory, a well-integrated, well-indexed knowledge management service could provide the advice. 
However, most knowledge management processes (other than case-based reasoning systems used 
in product support settings) are not rigorous enough (and probably shouldn't be) to support 
5 advice creation for a mission-critical business process. 



Access Paths provide the workers with the ability to acquire relevant information for their 
specific task at the point and time of need. In a well-designed performance support environment, 
this access would appear to workers to simply be a natural part of their work. Access paths are 
10 provided to: 

• Tools. These are the most commonly used parts of Enablement Services, because some tools 
(a transaction system, for example) are an integral part of the business process. Other tools - e.g., 
a calculator - might be used only occasionally. 

• Reference information. Well-indexed information and properly-designed access paths enable 
15 real-time support for performance. 

• JIT Learning (see also its description under the formal training components) provides short, 
focused learning modules that workers can access either in the course of work, or away from 
primary job performance. 

Leadership 

20 Leadership is a difficult concept to manage, especially given the plethora of theories about it in 
management literature. Sometimes leadership is spoken of in a way that makes it difficult to 
assign to any one person or set of persons. That is, "corporate leadership" may mean simply 
being accountable for a company's performance — setting goals and performance targets to be 
achieved and communicating the strategies to be followed. 

25 

However, leadership within the human performance framework refers to leadership shown by 
identifiable individuals within the organization. Leadership is necessary at all levels of an 
organization, but particularly for those individuals identified as having a high impact on the 
workforce or on a team. Leadership involves people interacting on an individual basis, acting as 
30 coach and mentor as well as supervisor, to demonstrate to all employees that their contribution to 
the work of the group is valued. It involves helping each individual and team to achieve its full 
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potential and appropriate recognition of those achievements. Skillful leadership of people is a 
key component to creating a high performance work group. 



Leadership is comprised of four subcomponents in accordance with a preferred embodiment: 
5 • Stewardship 

• Sponsorship 

• Mentoring 

• Coaching 

10 Stewardship refers to a general sense of leadership that provides assurance to people that there is 
someone strong at the helm. This is a combination of charisma, communication skills, 
intelligence, caring, and probably many other characteristics. Yet this kind of leadership can be 
encouraged within individuals, and it can be designed into the human performance system of an 
organization. Stewardship is demonstrated at levels throughout the organization, not only at the 

1 5 highest level, but also in teams. 

Sponsorship. Sponsorship is that unique aspect of leadership which is directed toward a 
particular change initiative. Whereas leadership is active in all directions and at all times, 
sponsorship is focused on active encouragement and facilitation of a program of change. 

20 

Sponsorship involves: 

• deciding which changes will happen 

• communicating the new priorities to the organization 

• providing the reinforcement to ensure success 

25 

Sponsors are responsible for creating an environment that enables change to be made on time and 
within budget. Although some thinkers in this area maintain distinctions between sponsors (those 
who have the power to sanction or legitimize change), agents (those individuals or groups who 
actually perform the work of making change happen), and advocates (those who support the 
30 change, but lack the power either to sanction the change or to make it happen), sponsorship 
within the human performance framework includes all these roles. 
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Mentoring refers to close professional relationships between more experienced employees and 
less experienced employees in organizations. Mentoring implies a long-term interest in the 
professional development of someone. Developing mentoring capabilities within a company 
involves going well beyond establishing mentoring "programs," because mentoring cannot be 
established by decree. It involves the serendipity of relationships established by accident as much 
as by design. Coaching refers to the type of leadership that directs employees very close to the 
point of performance. It presumes an active role in observing and providing short periods of 
feedback and direction to an employee. 

Communication 

Efficient and effective communication is vital to human performance, not only during times of 
rapid change, but at all times. Communication ensures that employees have a sense of direction, 
and of connection to the organization and other employees. Communication contains important 
links to other components in the architecture framework, especially to Leadership and Culture. 
Developing a longer-term climate of open communications requires a commitment to continue 
communicating into the future. By communicating regularly, such events move from being 
special to "the way we do things around here." Additionally, successful organizations employ 
mechanisms of regular performance based communications enabled through the system of team 
briefing. 

Communication is comprised of planned communications and ad hoc communications. 

Planned communications refer to the "official" communications of a company, with the intent to 
provide a consistent set of messages to all employees. Although these official communications 
are generally thought of as one-way, in fact, effective communication programs are only possible 
where there is a two-way flow and where the audience has the opportunity to question in order to 
develop understanding. 

There are three components to planned communications in accordance with a preferred 
embodiment: 

1. Message. Key messages are the themes that will resonate through all communications, both 
to a team and to the entire organization. Every communication must have a purpose: to bring 
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the audience to a specific level of awareness or understanding about the project or to 
announce the reaching of a major project milestone. Organizations should not send out 
communications when there is no specific purpose. Key messages should be the primary 
driver of the communication plan. Each key message can address a different audience 
(stakeholder) or address several audiences at different times. Each message communicated 
must be customized for its target audience. This will ensure that the information is relevant. 

2. Vehicle. Vehicles, or communication channels, are the methods used to deliver messages to 
stakeholders. The vehicles used can be as informal as a telephone conversation or as formal 
as a prepared presentation or a newsletter. The vehicles used will differ depending on the 
stakeholder group and the message being delivered. 

3. Feedback. Feedback must be generated and evaluated in order to monitor, check, and improve 
communications. In order to check that the key messages are reaching their target audiences as 
well as to provide a means of "self tuning" communications to meet the needs of audiences, 
feedback should be regularly sought from both audiences and communicators. Achieving such a 
system may include the development of questionnaires and surveys as well as management 
debriefs after communications events. 

Ad hoc communications refer to informal communications among employees at all levels of an 
organization. Here we find a strong link to the cultural aspects of the architecture framework. A 
culture of openness can only be built by encouraging communication links among workers. 
Within ad hoc communications, the primary work for management is establishing the vehicle by 
which such communications may take place easily. 

Culture 

Sustained high levels of performance depend on people supported by a culture that is cohesive, 
that defines explicit values and encourages work in accordance with those values. This is an area 
within the framework which many people are apt to treat as "more art than science," and yet this 
should not blind us to the fact there are proven techniques for building a high-performing, highly- 
motivated culture. Many of the components of the human performance framework affect the 
culture and values of the organization. A positive work experience is affected by effective 
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leadership, workforce planning, and well-targeted training and development programs. Also 
important is demonstrating a genuine concern for performance issues, including appropriate 
forms of recognition and reward. 

Vital as these measures are, more is required in order to create a strong positive commitment to 
the consistent achievement of high levels of performance. The additional factors relate to the 
extent to which employees feel that their needs as individuals are being recognized and 
responded to. In this regard there is clearly a link to the articulation of organizational values that 
may take place under Leadership. Other values which might be important in this context are the 
traditional concerns with equity and merit so that people believe that staffing processes are fair to 
all; there are genuine attempts to involve staff at all levels in the decisions which affect them; 
and there is a more positive approach to the way grievances and appeals are handled, treating 
them as signals of personal distress rather than attacks against the organization. 

The importance which the organization places on its people may also be demonstrated by the 
introduction of employment conditions that show a concern for the health and safety of the 
workforce and that explicitly recognize the impact on personal and family life of particular work 
requirements (e.g. the requirement for regular relocation). The adoption of workforce practices 
that are capable of responding to the particular circumstances of individual employees (e.g. 
family friendly work practices) is an emerging area where much can be achieved. 

The Culture component is comprised of two primary subcomponents in accordance with a 
preferred embodiment: 

• Values 

• Cohesion 

Values. Values involves both values clarification and values ownership. Organizations often 
make the mistake of not being explicit about what particular values they wish embodied in their 
culture. Values clarification involves: 

• Definition of the potential values to be considered. 

• Assessment of values - that is, a dialogue and determination of which of the potential values 

are relevant or appropriate to the organization's culture. 
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Values are of no benefit if they are simply abstractions, or if they remain simply as policy 
statements. Values ownership ensures that organizations take specific actions to ensure the 
5 development of ownership of the values at all levels of the organization. 

Cohesion. Organizations cannot speak of a "culture" at all without a sense of cohesion or 
belonging among all personnel. Specific actions must be taken on an ongoing basis to establish 
and nurture cohesion. 

] 0 

THE OPERATIONS LAYER 

The operations layer is comprised of the processes performed, the technology and tools that 
enable that performance, and the physical environment in which the work is performed. The 
operations layer is comprised, then, of three components (see Figure 6): 
15 • Process 

• Technology 

• Physical Setting 

Figure 5 illustrates the Operations Layer in accordance with a preferred embodiment. Each of 
20 the components of this critical layer are discussed below in accordance with a preferred 
embodiment. 

Process 

The processes performed by individuals and teams are how value is created by the company. The 
25 processes are about "doing the right thing." However motivated and able the employees may be, 
bad processes inhibit their performance. Indeed, able and motivated employees often find 
workarounds for badly designed processes in an attempt to improve the customer experience or 
overall value to the company. 

30 Process can be further subdivided into the following components in accordance with a preferred 
embodiment: 

• Activities 
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• Tasks 

• Workflow 

• Policies 

5 

Technology 

Technology refers not only to the information systems at hand for workers, but to the equipment, 
tools, applications, and the particular delivery vehicles for those applications. The tools and 
technologies made available to the employee when canying out processes directly influence the 
10 performance of the individual. Absence of appropriate tools and technology can significantly 
reduce the effectiveness of the individual. Conversely, well-designed tools and technology can 
leverage human performance and provide a competitive advantage. 

Physical Setting 

1 5 The physical setting in which work takes place can have a direct impact on the individual's 
ability to perform effectively, both directly and through its impact on motivation. 

Physical setting includes: 

• The work facilities themselves, including buildings, property, and location. 

20 • The layout of the facilities, including proper design for team interaction, proper design for 
incidental knowledge sharing, and proper design (especially proper ergonomics) for an 
individual's work space. 

Physical setting as a suite of management interventions is comprised of three components: 
25 • Physical Layout 

• Climate 

• Tools 

Physical Layout. Here, the design of the workspace is accomplished. Layout involves different 
30 concerns, depending on whether the focus is on a group or team, or on an individual. Group 
design must be cognizant of a physical workspace that encourages collaboration when it is 
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appropriate. It also must take into account a design of space that encourages informal meetings, 
where innovation often takes place. Individual design is where ergonomical considerations are 
highlighted - things such as appropriate seating, proper height of desks and terminals, and so 
forth. 

Climate, The climate of the workspace involves such things as: 

• Heating, ventilation, and air conditioning 

• Lighting 

• Ambient noise 

Tools. Design of supporting tools may involve primarily the information technology tools for 
workers. However, all tools supporting work performance must be designed into the total 
performance solution. 

THE STRATEGY LAYER 

The strategy layer concerns the basic strategic direction for the company. Strategic direction 
rigorously analyzes the company's or business unit's external environment, market dynamics, and 
organization. In this layer, the company makes a clear statement about how it intends to serve its 
markets to achieve competitive advantage and maximize shareholder value. Work in this layer 
occurs when (1) the strategic direction needs clarifying for some internal reason; and (2) when 
occurrences in the company's environment (regulation, competitors, economy) dictate strategic 
change. Our discussion in this section is intended only to sketch the basic outlines of strategy, 
certainly not to treat the subject in detail. 

Strategy in general involves considerations such as: 

• Vision and mission 

• Desired market position 

• Target customers and markets 

• Delivery channels 

• Products, services, and pricing 

• Required capabilities 
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5 Figure 7 illustrates the various components of the strategy layer in accordance with a preferred 
embodiment. The strategy layer is comprised of three components that are detailed below. 

Corporate Strategy/Vision 

A corporate strategy provides the company with a common direction that focuses its collective 
10 effort on creating sustainable value in the industries and markets in which it chooses to compete. 
The corporate strategy differs from a business unit strategy in that it: focuses the collective effort 
on its business portfolio; defines how it will structure and govern itself to create and manage 
synergy across the corporate center and its business units; and manages relationships with 
external stakeholder groups. 

15 

Business Unit Strategy 

The business unit strategy clarifies what the business unit aspires to be, what business it is in, 
what goals it is seeking to achieve, what value proposition it will deliver to customers, which 
capabilities are required for success, how to distinguish its portfolio of products and services 
20 from its competitors, and how it will contribute to achieving the company's vision and objectives. 
The business unit strategy differs from the corporate strategy in that it focuses on how to be 
successful in a particular market, leverages effort within the business unit, and seeks a distinctive 
marketplace position for its produce/service portfolio. 

25 Organization Strategy 

Organization strategy concentrates on aligning the entire organization to build and maintain the 

capabilities required to execute the strategy. Companies must address a number of key questions. 

Should the company develop the necessary skills and capabilities internally or should it bring 

them in via alliances and acquisitions? What processes are core to the strategy? Should the 

30 organization's structure be oriented toward functions, products, or customers? What should be 

the structure and composition of governance? What experience and skills are required, and what 

sort of human resources or human capital approach is needed to develop and maintain them? 
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THE ENVIRONMENT LAYER 

Figure 8 illustrates the various components making up the Environment layer in accordance with 
5 a preferred embodiment. The environmental layer is made up of a number of external influences 
on the company and its people. These are things over which the company has no direct control. 
So, although we cannot design "interventions" for these occurrences, they nevertheless must be 
included in the human performance framework as primary influences. 

10 These influences include the following logical components in accordance with a preferred 
embodiment. 

• Economic: global and/or national economic trends; the company's overall financial health; 
actions by competitors, suppliers, partners; customers; area demographics, from which 
employees are drawn 

15 • Regulatory: actions taken by government 

• Physical: occurrences in the physical environment, such as disasters; and other physical 
factors, such as proximity to pollution, etc. 

• Social: cultural values, for example, of the people of the area in which the company is 
located, and the values of customers 

20 • Technological: innovation, new business opportunities enabled by technology 

THE KEY PRINCIPLES OF THE HUMAN PERFORMANCE FRAMEWORK 

Figure 9 illustrates each of the components of a Human Performance Framework in accordance 
with a preferred embodiment. This is a way of looking at human performance, and a way of 
25 communicating its fullness in an integrated manner. As the framework is used, it becomes a tool 
by which to guide the development of solutions to influence human performance for our clients. 

That is, the framework in accordance with a preferred embodiment includes: 

• A distillation of our experience in developing solutions, and of our research into human 
30 performance within organizations, AND 
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• A tool that can be used by our professionals to analyze, diagnose, document, and 
communicate the shape of a solution, AND 

• A communication medium, including shared and commonly-understood terminology 

5 A set of key principles about the framework should be top of mind for all those who wish to use 
the framework in client work. 

1 . The framework shows that human performance, and the means by which to influence and 
optimize, is a complex matter. However, neither human performance nor the actions that can be 
taken to influence is a mystery. 
10 2. There is little that is "new" within the framework. What is new is the holistic manner in which 
performance is described and communicated, and the holistic manner in which a suite of 
solutions is designed and implemented. 

3. Unlike some gurus in the marketplace, Andersen Consulting shows through this framework 
that there is no "silver bullet" solution - no single approach or technique applicable to all 

15 environments. 

4. Human performance involves a number of dimensions that have proven effective. However, 
accounting for even those factors outside our control must be designed into the solution. 
Disasters, for example, cannot be controlled; but we can build disaster recovery into a solution. 
Death of a spouse or family member cannot be controlled; but we can design jobs and roles, and 

20 deploy our people, in such a manner that the temporary absence of any individual does not ripple 
through to decreased business performance. 

5. The individual layer of the framework is where human performance arises; they are where our 
interventions are felt most strongly. All intentional interventions to influence human performance 
apply either directly to the individual and groups of individuals, or indirectly through the work 

25 layer (process, technology, physical setting). 

6. The operations layer and the strategy layer identify things that influence human performance, 
but they are not ultimately designed by a human performance architect (that is, put another way, 
they are not directly owned by the Change Management competency). In those layers, a human 
performance architect provides input to the definition of other architectures. 

30 7. The organization layer identifies the elements that are directly implemented by the human 
performance architect (that is, they are within the "people" element of the Business Integration 
model). 
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8. The impact of our interventions on human performance are predictable at a macro level, and 
they can be measured. 



This last point brings us to our major challenge today: working with the human performance 
5 framework to develop a comprehensive set of measures to demonstrate the added business value 
of investments made to optimize human performance. 

We now can know with certainty that human performance is critical to successful 
implementation of business strategy. As Jeffrey Pfeffer has written in his book, The Human 
10 Equation, "Success comes from implementing strategy, not just from having one. This 

implementation capability derives, in large measure, from the organization's people, how they are 
treated, their skills and competencies, and their efforts on behalf of the organization. Pfeffer's 
book nicely brings into a single resource the research conducted over the past decades to 
demonstrate the value of human performance interventions. 

15 

While various embodiments have been described above, it should be understood that they have 
been presented by way of example only, and not limitation. Thus, the breadth and scope of a 
preferred embodiment should not be limited by any of the above described exemplary 
embodiments, but should be defined only in accordance with the following claims and their 
20 equivalents. 
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CLAIMS 

What is claimed is: 

1 . A method for processing information to optimize a plurality of tasks, said method 
including: 

a memory divided into separate data files of information including tasks to 
be performed and scheduled, the sequence of the tasks, resources available, and 
employee characteristics; 

an input device for entering information and for designating the tasks to be performed; 

logic that utilizes employees as strategic human resources that are transformed into an 
optimized management framework based on the characteristics of a business and 
employees; and 

a display coupled to said generating means, for displaying the information 
including the indications of the employees and tasks and the start and stop 
times. 

2. The system according to claim 1, wherein the memory further comprises an 
environmental framework including: strategy, operations, organization and individual 
characteristics of an employee. 
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The system according to claim 2, wherein the individual characteristics of an employee 
comprise ability, skills, knowledge, creativity, intellectual traits and physical traits. 

The system according to claim 2, wherein the individual characteristics of an employee 
comprise values, beliefs, norms, relevance, confidence, satisfaction, conviction and 
comfort. 

The system according to claim 1 wherein the organization framework includes 
organization structure, resourcing, performance management, learning, training, 
knowledge support, performance support, leadership, communication and culture. 

The system according to claim 1 wherein the operations framework includes process 
logic, technology logic and physical setting logic. 

The system as recited in claim 1 wherein the strategy framework includes data and logic 
that encapsulates strategy and vision information. 

The system as recited in claim 1 wherein the strategy framework includes data and logic 
that encapsulates economic, regulatory, physical, social and technological information. 

The system as recited in claim 1 wherein the frameworks are interwoven to provide an 
optimized human resource system. 
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10. An apparatus that electronically processes information, comprising; 

(a) a processor; 

(b) a memory that stores information under the control of the processor, 
(a) logic that receives information indicative of a user; 

5 (b) logic that processes the information to verify the identity of the user; 

(c) logic that accepts information from a verified user; 

(d) logic that processes the information to conform with government standards; and 

(e) logic that transmits the information to a government entity. 

11. A computer program embodied on a computer-readable medium that electronically 
1 0 processes information, comprising: 

(a) logic that stores information under the control of the processor; 

(b) logic that receives information indicative of a user; 

(c) logic that processes the information to verify the identity of the user, 

(d) logic that accepts information from a verified user; 

1 5 (e) logic that processes the information to conform with government standards; and 

(f) logic that transmits the information to a government entity. 

12. A computer program embodied on a computer-readable medium that electronically 
processes information as recited in claim 11, including logic that verifies the user's 
identity utilizing a certificate. 

20 13. A computer program embodied on a computer-readable medium that electronically 
processes information as recited in claim 11, including logic that monitors user 
interactions to identify a government entity. 

14. A computer program embodied on a computer-readable medium that electronically 
processes information as recited in claim 11, including logic that encrypts the 
25 information. 
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15. A computer program embodied on a computer-readable medium that electronically 
processes information as recited in claim 11, including logic that validates the 
information to conform with government regulations. 

1 6. A computer program embodied on a computer-readable medium that electronically 
processes information as recited in claim 11, including logic that processes tax 
information. 
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17. A computer program embodied on a computer-readable medium that electronically 
processes information as recited in claim 1 1, including logic that formats the information 
to comply with government requirements. 

18. A computer program embodied on a computer-readable medium that electronically 
processes information as recited in claim 11, including logic that tracks the information 
transmitted to the government entity. 

19. A computer program embodied on a computer-readable medium that electronically 
processes information as recited in claim 11, including logic that notifies the user that the 
information was received by the government entity. 
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